There is a complex link between obesity and obstructive sleep apneea (OSA) 
Introduction
Obesity has been described already as an exacerbating factor for obstructive sleep apnea OSA and weight loss interventions are defined as an adjunctive therapy tool . (1) (2) (3) (4) Complex link between obesity and OSA is suggested, obesity being an enhancing factor for cardiovascular and metabolic OSA comorbidities . (5, 6) End of 2018 was an important moment of reviewing all evidences about weight loss interventions in OSA , when a scientific panel, evaluated current literature. Meanwhille, the scientific panel, after assesment has developed clinical recommendations for overweight and obese patients with OSA . (7) The panel included sleep specialists and pneumologists, behavioral scientists and weight management experts and is part of American Thoracic Society. Grading of Recommendations, Assesment, Development and Evaluation GRADE approach was used to identify key messages and to develop further evidence based recommendations.
Comprehensive lifestyle interventions
Comprehensive lifestyle interventions (CLI) are defined as complex treatment that includes : 1) Nutritional intervention, with low or very low calorie diet 2) Physical activity counseling, with personalised approach, based on training abilities and preferences 3) Behavioral guidance for lifestyle changes , this will include mindfulness based techniques and other behavioral changes . (7) Recommendations are designed for patients and for clinicians, being strong or conditional.
Strong recommendations-for patients, the recomended action will be followed by a large percentage of patients, only a small percen- Clinicians have to involve their patients in different strategies evaluation, building a partnership rather than imposing solutions. A multidisciplinary team should be taken into consideration in order to find best solutions for patients. Below, specific advices are noted in (8) 
Secondary parameters like arousal index,
General Reviews
SaO2 , sleep efficiency , REM, light and deep sleep have been investigated.
In all RCTs significant increase was observed for arousal index and sleep efficiency ( d=-0.96 and 0.73) . (9) In total 35 studies with 1420 participants obese with moderate to severe OSA have b e e n a n a l y s e d c o n s i d e r i n g l i f e s t y l e intervention. All studies are defining diet + physical activity as lifestyle intervention, but none is directed to tobacco or alcohol consumption, although very common for these patients and related to increased risk for this condition meaning also a worsened prognostic and function. (10) (11) (12) Reductions in AHI, ODI , EDS are clinically relevant, even if full remission of OSA is not the case. Leptin, the hormone that exerts an inhibition on respiratory centre modulation (13) has been proved to be reduced after lifestyle interventions. Through this mechanism that i n v o l v e s l e p t i n r e d u c t i o n , l i f e s t y l e measurements will lead to significant enhancements of resting lung volume and the upper airway structure and function and a better energy balance . (14) All these trials have shown improvements in sleep efficiency and arousal index. The explanation may be firstly that AHI reduction means less sleep fragmentation , but has to be added the beneficial effect of a balanced diet and physical activity on general sleep quality . Important is that lifestyle ( 1 5 ) interventions are improving sleep quality, with a general impact on quality of life (16, 17) with positive effects on depressive symptoms and cognitive impairments. Still unclear in this meta-analysis remains the effect on non REM sleep, meanwhile some great benefits of lifestyle interventions have been reported on light sleep and deep sleep . In accord (18, 19, 20) with previous findings as greater the (21) severity of OSA was at the beginning, and as the complex the lifestyle intervention was, the obtained result was higher.
Sleep hygiene is a component that should not be neglected, coaching/ psychological support, as is described in CLI will bring additional benefits . It has to be mentioned that patients consuming at presentation 2 dairy servings/ day have less severe symptoms, probably in link with anti-inflammatory effects. Still, low fat dairy should be recommended for OSA patients . Some conclusions can be drawn (23) from this study: the end of the study, 80% remained obese, but with a lower BMI.
From this study, take home message could be that higher adherence to MD will help reduce prevalence of obesity and OSA .
Still, as has been mentioned in guidelines for CLI studies with low carb diets, MD, vegan (8) diets , low glycemic load diets did not show any benefit of one diet vs another in relation with weight loss, important will be to obtain and maintain weight loss ( practically caloric restriction will be the key) and to facilitate greater adherence to nutritional intervention.
In line with these, a personalized nutritional approach will ensure long term weight maintenance and better adherence to lifestyle interventions.
l Bariatric surgery-since the CLI guideline mentioned bariatric ( 7 ) surgery as a possible intervention to Building a long term partnership with the p a t i e n t w i l l e n s u r e a d h e r e n c e t o therapeutically approach and finally good results in improving quality of life.
